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= Rll=Rl2=Rl3= 7 fc^H^ R23= R 24=^ ;l ^ x=1 ) ^ 2 , 4-^ 
*-9-iM>-l, 6 '^net^-f [r10=r11=r12=r13= 
7K#i^^ r23=r24=jh^;v^ > x=lK 2, 7-^^;V-3, 5-** 
9Vjy-2, l-VJr~-)\< y7-tf-f [r10=r11= R 12= R 13=^^;v 
r23=r24=^^;i / ^ x = 1 ] , 2, 7 - V * 3 , 5-*?? 4 

y-2, y/ntf^-^-h [Rl0= R ll= R 12= R 13=^;i^ 

N R 23= R 24= j .^-;v^ x=] j ^t'W^tL^o Y 4 =-S0 2 R23;l3 j;^ 
Y5=-S0 2 R24<£):i r £- > 2, 4-^^^vV>-l, 6-^^-;V v^*> 
[RlO=Rll = R 12= R 13= 7 ]c^^ R 23= R 24=^;i / ^ > x 

= 1} > 2, 4 >- 1 , 6-^^--^ V CR 

10= R 11 =R 12 =R 13=^^ > R 23= R 24=^^;v S> x=1] > 2 , 7- 

vV^;V-3, 5-*^*iM>-2, 7-S?:t— /U h C 

R 10= R 11= R 12= R 13=^ ;V ^ R 23= R 24=^f- ;vS> x=l3, 2, 7 

-y ^f-;v-3 , 5 -^-^ ^- 2, 7-^:*-;v >x h 

( R 10= R ll= R 12= R 13=^,v S> R 23= R 24=^ ;l ^ x = 1] 

[0 0 2 3] 

mm— hha (v) •c^$tt^>r;v^r>'ii^co^ r #^jt tt«, v7 

u/l;v^#-;*f*~h CR14=r15= R 16= R 17=r18= r19= 7Jc ^^ x 
= 1) , v (l->f]V-2-^nif-jV) h [r14=r16=r18= 

R 19 =7jtiUiH\ Rl5= R 17=^^-;v^ x= 1] , v> (2-^-;V) 

[ R 14= R 19=^^ ;vS> R 15= R 16= R 17= R 18= 7 jt^jgf^ x=1 3 
^ v (3-^-;v) 7J-#r*-h CRl4= R 15= R 16= R 17= R 18= R 19= 7 x 
StJgC^ x = 2] , V (2-^>^--;v) b CR 14 =R 19 =^-f-;v^ 

. R 15 =R 1 6=Rl7= R 18= 7 j c ^j 1 ^- > x = 1] N v (1-^^-^-2-r^^- 
>V) TJ-tf'^-h [ R 14= R 15= R 16= R 19=^?-;i^ R 17= R 18= 7 x^^- 
^ x = l] N 2 -7°nif- ;i/ 2 -r-f--^^7-#^- b C r 14= r 15= r 16 = 
R 17 =R 18 =7X#il : ?-> Rl9=^^-;^ x = l] , V (1, 
-7°u\£-)l>) [ R 14= R 19=7X3^^ R 15= R 16= R 17= R 18 
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^-vl 15/ 



= ^f-;v^ N x = 1 ] ^ V (1, 1 -Vxf^- 2 -7°n — ;v) 
CRl4= R 19= 7 [c^^ > Rl5=Rl6=Rl7= R 18 = o.-f-;^ > x = l) , y ( 
1, l-^;^^;v-2-ynkf-;v) ft-***-}* [ R 14= R 19= 7 x^^- 
, Rl5=Rl7 = ^^;^ > R 16=r18=^^;v3| > x=l] „ v> (l, 1 - ^ V 
rf;^f;V-2-7-ot:-;v) [ R 14=r19= 7 x^^ r15= 

r17=^v/^;V^ Rl6=Rl8= p{ ^;i / g > x =i] , >? (l, l-v^f-;v 
- 2 tj-***-1> [r14=r15=r16=r17=r18=r19=^ ;1 , 

^ x = 1 ] % v ( 1 -xf-;Vy^ n^drv;v) ^-^-j, [r14=r19 = 
TKStiliK Rl5t Rl6^^=^>^^^v>^ R 17^ Rl8^^=^^ 
f-Vym, x = l] ^tfibtL^ 0 fc/*U *mn\$Ztih<Dik^mKWbW& 

[0 0 2 4] 

miB-^ (vi) x-mztL&Tfr^ymmfcv^Lfemt it, 

X;V*^fyF», y t;V7 7^ff CR 25 = R 26 = R 27 

=7K*Hl : f\ Y6= 2 -yne-;vS> x=l] , v (l - p(f ;i/-2-ynt° 
t;V7rO CR 25 =7fc^^, R26=^;v^ r27= 7 j c «h^ y6 
= l-^f L ;v-2--7 9 ntr > r.;i/^ > x = 1] , y (2-^f--;v) t;v7 7-f > 
[R25=p(^;^ R 26=r27= 7 | c ^^. > Y6=2-7^~;v^ x = 1 ] , 
v (3-7**--/l0 t;V7rO CR 2 5=r26=r27= 7 x^^. > Y 6=3-r 

x = 2] , V (2-s<>3--)i>) t^7 7^ CR 25 =-^f-^*, R 
26=r27= 7 Jc^^ y 6= 2 x = 1 ] , v (l-^f-;v-2 
-9-;i,-7 T ^h [ R 25=r26=^^ ;1/ ^ R 27= 7 jc^^ Y 6= i 
-J^)\s-2--7?-=.)Vm, x=l] , v (1, l-V*?-)\s-2-?u}£-)V 
) *t)\<-7T4Y CR 25 =7K^^ R26=r27=^ ;1/ ^ > Y 6=i, i-^ 
f;v-2-yne-;vS, x=lD , V (1, 1 - 2 - 7n tf 

■9-^7 r^h CR 25 =7KmH^ R 2 6=R27=^^;^ Y 6= 1 , 1-yxf 
;v-2-7'ntf-;H, x = l] „ v ( 1 1 2 -7°n tf ^ 
>V) t^7 7^fh CR 2 5 = 7XS^. R26 = ^;v^ > R 27=^^; V ^ n Y 6 = 
1 -jr.^-;v- i 2 -7n x = 1 ] „ v (l-^V7*f;V- 
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^-->* : 16/ 



r27=^;i^ n y6= l ->f V7f-^- 1 - ^f;v-^nk"-;i/i, x 
= 13 x v (l, l -^^^;v-2-r^-;v) •^i^r-i'h [r25= R 26=r 
27=^^;^ y6=l, 1 -v^^;l/-2-r?--;l^ x= 1] % V ( 1 - 
xf-;i/y^DA^ryji.) t;U7r^fh CR 25 =tK^ ; ?-> R26i:R27^^= 
^V*^V7^ Y6=l-xf-;Vy^nA^y;vi; x=l] > v (1- 
^f;v-l-7x^-2-7ne-;v) ^;V7 7 -f h CR 25 =tK^?-> R26 
= 7x-;H, R27=^f-;v^ Y6= 1 1 -y^ 2 -yn tf 

x = 1 ] , ^ (1, 1 -v?7x-;v- 2 -7°nif^;i/) f;V7 7^f > C 
R25=tK^?-^ R26=r27=-7^ Y6= 1 , 1-^-7^-^-2-7* 
Dk-JH, x = lK ^f-^ 2-7"ne-W7 7'f > CR 25 =R26=R 
27=7K3tI!^ Y6=^^-;v^ x = l] „ 1 2 -"7*0 tf- 

W7r^ff [R 25 =7KM«\ R26=^^;v^ R 27= 7 J C ^^ > y6=^ 

x=lK ^^^V 2 --/n tf^;i/-9-;V7r-f h [r25= r26= r27= 
tKHJKTn y6=^^;v^ x = i] , y^—)V 2-7u\L—)vy-)V7T 4 Y 
Cr25=r26=r27= 7 { c ^^ y6=7xx;^ x= 1] , v?n^*v;v 
2-7°D^;Vt;V77^> CR 2 5= r26= r27= 7 | c ^^- > y6 = y^DA 
^'>^i, X=l] ^Wf^tl^o fc/fU *%HJ^vltLf><7)^t7MRl'b 

[0 0 2 5] 

mm— ^ (VI)' tg$ii^7;^>if fr©^Jt Lt, MxJ£\ Wrt* 
7,;V^>^^ N *; (2-7Dtf-;>) ^V7x-f [R25= R 26= R 27= 7 jt 
y6=2-7nif-;i/S, x= 1) . v ( 1 - ^ 2 - 7 p n tf^;v 

) -9-;V7^-h CR25=7X^^ r26=^,i^ > r27= 7 x^^- n y6= l 
-^^-2-70^^ x = 1] , v (2- , 7'f-^;V) tJV7x-h CR 
25=^ ;l ^ r26=r27= 7 x^^ Y6= 2 x= 1) , S> ( 
3 _7^-, V ) t;V7x-f Cr25=r26=r27= 7 x^^ Y6=3-7^-- 
x = 2] „ V (2-^>^-;v) t;V7x-b [R25=.x^-;i^ r26= 
R27=7ft«£i\ Y6=2-^>^-;^> x = 1 ] „ =J (i-p{^-;v-2-y 
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*-5> : 17/ 



CR 25 =R26=^^;^ r 27=^^ > Y 6=i-^ 
f-;v_2 >Hk x = 1 ] „ y (i, 1 -^^^-;v-2-yntT-;v) -9- 

^7x-b CR25=7K#^, r26=r27=^^-;v^ Y 6=l, \-V*?-)l< 

x = l] , v (1, 
7x-h CR 25 =7KMHK R26=r27=x.^ ;v ^ Y6= 1 , 1 
2 --7'n tT^;i/^ x = 1 ] , (l-xf;v-i-^f ;v-2-yn^;v) 
Vfry^-y [ R 25= 7 x^ii^ R 26=^^ ;v ^ > r27=^, v ^ > Y 6= 1 - 

^^;V-2--/nif-;v) f^7x-h [R25 =7 fc^ W> R 26=^ v yf-; V& 
, R27=^f-;v^ Y 6 = 1 y^;v_ x 2 -yoifx;vi, x 

= 1] ^ v (1, 1 -^p?^;v-2 -9-;V7^-b [r25=r26=r 
27 =^^^*> Y6=l, l-V^^-)V-2-f^-=.)Vm, x = 1 ) > ^ (1 - 
ifr.;Vv^OAdry;v) t;V7x-h [R 25= 7X5^^ R26^ R 27^^= 
s<y? t^-V^y^ Y6= 1 n^s^rv;!/^ x = 1 ] , V (1- 
^^;v-l-7^~;v-2-7 9 ntf^;v) +h; V:7 ^-> ^25=7X3^^ R 26 
= 7x-;H > R27=^^;v^ Y 6 = 1 ! - 7l zjV-2 --/o tf 

x=l] , (l, l-y'7x^-2-7ne-;v) f;V7x-f [ 
R25=7X^m^ R26= R 27=y^-;v^ > Y6=l, l-y' 7x -;V- 2 -7" 
x=lK ^f-A/ 2-7D^H;v7x-f [ R 25=r26=r 
27=*^^ Y6=^^;v^ x = 1 ] , *<f-)V i->f;K2-7nex 
;v^;V7^-h CR25=t]c^11^ r26=^ ;1/ ^ r27= 7 x^h^ Y 6=^ 
f-)Vm, x = l),if;i/ 2 --7'n t^;vf;V7x - h [R25= r26= r27 = 
7KStM : 3\ Y 6 =^f-;v* N x = 1 ] , 7x_jv 2-yne-;W7x-b 
[ R 25=r26=r27= 7 X^JK^. > Y6=7xx;^ x =i] „ */?u^**y)\, 
2-^u}£=.)^)Vy^-y CR25=r26= R 27= 7 x^^ Y 6=v*n/\ 
**s)Vm. x=l] ^^^f^>^^> 0 ^'U ^^{id^ib^b^^f, 

[0 0 2 6] 

mrffi-^ (VI) T^^^^T^^r>M^O*WJi: tT, #JxJ£ N Wrt* 
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tWJ ^£<7)M, v (2-^ne-;v) ^fWf [r25= R 26= R 27= 
Y6=2 -yntf-;vS> x=l] , ( l 2 -7n tT- 
;V) *WV-t> [r25=**jr^ R 26=^^;^ R 27= 7 x^^ Y 6= 
1-^^-^-2-^011-;^ x = i] % y ( 2 -^-^) ^^-.j, f 
R25=^^;v^ > R 26=r27= 7 x^^ Y6=2-:/^-;i^ x = 1] % v 
(3-7-^^;^) Cr25=r26=r27= 7 x^^ > Y 6= 3 _^ 

x = 2] , v (2-^<>^;i/) ^-^-ifv-h Cr25=j.^- ; ^ r26 
= r27= 7 Jc^^ y6=2-^>-^^;1/* > x = 1 ) , >? (l-*?-/u-2- 
7<f--fr) **r*fU-h [r25= R 26=^^;v^ > r27= 7 x^^ Y 6= l - 
*i-fr-2-7J~~frm, x = 1 ] , >> (l, l-y*>f;v-2-yn^;v) 
tWl/- h CR25= 7 x^^ > r26 =R 27=^ ;V ^ y 6= 1 , 
;v-2-^n^;H, x = l] , v (1, 1 2 -^n fc?-;V) * 

WV-h CR 2 5=7fC«Jl^ R26=R27=i^ ;U ^ > Y 6= i , 1 — ^.x^/u 

x = l) ^ v (l-xf^-i-^f^-a-^nt'^ 
) t^V-f Cr25= 7 x^^- > R 26=^ ;l ^ r27=^^; V ^ y 6= X 

-^)V-l-H-)V-2-?u}£=.)vm, x=l] > V (l-^V7f;V-l 
-^^;v-2--7°ne-;v) h Cr25= 7 x^^- % r26=^ y 

& R27=^^-;v^ Y 6= 1 -jyyj-fr- X -^f;V-2-^D^;^ 
x = 1 ) ^ y (1, l-^^f;i/-2-7f-;v) 7t3?*fV- Y [r25=r26= 
R 27=^ ;l ^ Y 6=i > \-V^^)V-2--r^-=-)Vm, x=lK v (1 
-x^-A-v^n^v^y) ^-^v-h [r25= 7 | c ^^ r26£:r27^!^ 
= ^>^^^V>^ Y 6= i -xf-;vy^ n^->;i^ x=l] , s? (l 
-^;V-l-7x^v-2-^D^;v) i;r25= 7 x^^ r 

26 =7jc^;V^ > R27=^^-;v^ Y 6 = i 1 _ 7x - jl/ _ 2 _y D 

x = 1 ) , y (l, i-y7x-;i/-2-7'ne-^) ^WV-h 
CR25= 7 X^il^ r26=r27=-7^- ; ^ y 6= x t l 2 - 
yn^A/i, x=l] „ 2 -yne-^^JFHf > [ R 25= R 26= 

R 27 =7K^M^ Y6=^^;vS> x = 1] , 1 2 -^n tf 

[ R 25= 7 x^^ N r26=^ ;1 ^ % R 27= 7 j^jfr^ > y 6= 
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x= 1 2-7 p n^;^^fV-h [r25= r26= r27 

=7fcSfJ!l : ?s Y 6 =J^l^ x = l] , y 3- — )l> 2 -*/ri \d=.)V^^ V— 
\ CR25=r26= R 27= 7 x^^- > Y 6= 7 ^^;V^ x = 1 ] , y^DA^y 
;V Cr25=r26=r27=^j^^ Y 6=^n 

^v;t^ x=l] ^Wf^^o tztzL, ^WteZtib<Dik&mKffi 

[0 0 2 7] 

itria-^ (vi i) T^tL%T^*>mm&<7)M;famtLx\±, mm*. 

CR28=^;i^ R 29 = jc^-;i/^ > p = 1 K l-^v^ [R 
28=^;v^ R 29 = 7 X^^ p = i] % 2-^*>-> [R28=yn fcT;!^ 
R 29=^^ ;l/ ^ p = 1) , 3-^^^^ [ R 28=r29 = ; L ^, v ,^ p = i] , 
l-^7^> [ R 28 = ^>^ ;l/ ^ > r29= 7 X^^- > p =i] % x j- 
r28 = /\^^;v^ R 29=^^^ p = 1 ] > 2-*Z<fy [r28=^ ;1 ^ 
, R29=^>^;^ p = 1K 4-*?^> CR 28 =R29=7°ne;« > p = 
1] . 1— r*v> [R 28 =*^;i^ r29= 7 x^^ p = i), 1-Kt*v 
> CR 28 =x*v;v*. R 29=^^^ p==l3 ^ 7x-;v7tfV> CR 28 = 

R 29 =7^^, p = 1] , l-7x-;v-i-yntf> [ R 28= 
•7jc^;v», r29=^^ ; ^ p = iK l-y^=.)V- CR 28 =7 
*-)i<m, R 29 =^^^S, p=l] . l-7x-;i/-i-/^yf> CR 28 =7 
R29=- 7 »ne;v^ > p = lK 1 -y^-iv- i [r28= 

r29 = ^ ; ^ p = l K v-7^^;i/T-b^V> [r28=r29= 
y x^;H, p = l] , 4-xfz;^;vx> [R 28 = p - h y R29= 7 jc 
SfJIi\ p = 1 K 4-tert -y^?vy i^;VT-fef-lx> CR 28 = 4 - t e 
rt-/fJV7x-;H, r29= 7 k^^. > p = 1 ) , 

:*n^>-tf> CR 28 =p--7;v^-n 7j ,-;v^ R 29= 7 j c ^^ p = ! ) ^ x 
, 4 ->>^^-;v^>Hf> CR 28 =p-^f--;v-7^^;^ > r29= 7 x^^ 
p=l] > yy^DA^y;v 7 -bfV> CR 28 =R 29 = *s 9 o^3->;v^ p = 
1] , 1, 4-v-7^^;v-7 J ^vM> CR 28 =r29=- 7j ,- ;v ^ > p = 2 ] % & 

if a^if <b ^ 3 0 n l , ^i&h^ (i d ft h (Dit^m Km h $ ti & & <d -e t± & 
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[0 0 2 8] 

imTn>*>mmitK&\,*Xs (id, am. a v) > 

(v) . (vi) , (vi i) x-m:^ft&T)\s*ymmfo<v^m±, 
^t, mMWLvnmm* t'tf&frvmftimumTi-z>z.t ttz, mm 

mm<7)mmz.MLxo. oi~ioit%, #co. i~5fift%^f&HW* 

[0 0 2 9] 

^wxi&mzti&immmt ita, mtus, ^u^x-tf^-v (ec 
) „ ynev>*-^-i> (pc) , t-^i^t?-***- h (bo %t*<Dm. 
yt-ft-tf^-Ym*?. y -yfo7^f> ( 7 bd &i:*<7)^ h^is, 

;V77-^-f> (DMC) > ff-)Vx.^-)Vii — 7$^- h (MEC) . ^xf;v* 
(DEC) , ^f;^nt';v*-^-h (MPC) , 
(MB C) %£(Dm.Vz*-tf^-YM, fb7kKn77^ 2- 
>7tFn77>, 1, 4-¥it**y>^ 1, 
1, 2-V^Y*i/Z-*>^ 1, 2 - y 7 f y x ^ y ^ JfOx - fJVi, T-fe 

[0 0 3 0] 

m t <D&fr&t>^ mwi* - -\>mt mvt* - -vmt x-f»t 
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, #iJWei : 9- i 0 : o, &* t< ti2 : 8-7 : 3 b1r&<Dtf£\,> 0 

[0 0 3 1] 

*»Wl»«ffl**t&«fli|»9lfcLTtt, fll*.!*, L i PF 6 , L i BF 4 , L i 
C 1 0 4 > L i N (S0 2 CF 3 ) 2 > L i N (S0 2 C 2 F 5 ) 2 ^ L i C (S0 2 C 
F 3 ) 3 > L i PF 4 (CF 3 ) 2 > L i PF 3 (C 2 F 5 ) 3, L1PF3 (CF 3 ) 3, 

L1PF3 (is 0-C3F7) 3 , LiPF 5 (is 0-C3F7) &&pm?t>tL 

Z> 0 dftfcomJSfmti, liltffflltU<, 2»RJBUijft*'6'*>*T« 

ittuv» 0 ■r^m^Si*, mmowFTKmmKmno. 1-3M, l 

<li0. 5-2. 51VL SfcfcitfS L< ttO. 7-2. 0M<7)«aPt?»jSI$tL"C 
[0 0 3 2] 

%mwsL*T&m u itris— «s* ( 1 ) ~cmztL& ^-u>*- - h mmfco 

i 9 ftnumft^ i trwiBHfis*: (ii), (111) > (iv), 
(v) , (vi) > (vi i) ^mzti&r fr*>wm&<?>x 7 

[0 0 3 3] 
[0 0 3 4] 

-«fl^3frM"^fc*»$*T^$**^rfe, (2) m^rnmt 

tt<> - 5 orJATTab^i bTbmi-fi-Z Lv> 0 
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[0 0 3 5] 

0 -^-7x^jV, tert-7fM>r/, l-7Wn-4-te 
rt-^fM^V, tert-7 5M>^, 0 - * - "7 j. - ;V(0^7jc 

(1, 2 — Vi/jr O's^v >-t£ ^ 2 — JVlfv^DA^^;^ 
1, 2-y7i-^>^nAH>, o-y^nA^yjve7x-;K JJJITm — 

[0 0 3 6] 
[0 0 3 7] 

BMfc^fcLTtt, A*.!*, L i Co0 2 > L iN i 0 2 > Li C o i_ x N i x 0 2 ( 
0. 0 Kx<l) ftifWtrfeit*, 4fc, L iCo0 2 i:L iMn 2 0 4 . L 
i C o 0 2 £L i N i 0 2 > Li Mn 2 0 4 h L i N i 0 2 O<fc -9 lCjgiBc?lif^;b 

[0 0 3 8] 

1 ^ 'J f h 9 7 n xf - 1/ > (PTFE) N *°'J 7 yik\£=-VT> ( 
PVDF) , ^fl/Vi^j;x>0*i^(: (SBR) , 
7*^yx>©^l^# (NBR) , *;Wf^y^f;^;vo-^ (CMC) & if 

7A^fvvx^7«:EiLt, 5 ot:~2 5 o rmsLvmrnx 2 B$ 
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[0 0 3 9] 

ft* (ftMHfeK) tuft, y ^^r^yf-^A 

*m\Lty-k¥<Dm%.i) is fem%tiz>o #^ ^t-® (002) (ommm (doo2) 

**0. 3 4 0 nm&T-?£S£ t#*£jp£ L<, 0. 3 3 5 -0. 3 4 0 nmtrab 

^Mi&a^ H B H «5t^^r-r^R^w^^fflf^>- jjefs ^h<o% 

(E P DM) % *°'Jf f77;vtnxf i/> (PTFE) , iK'J7 
yflS^-y^V (PVDF) , ^^-V>i:r^^Ji>0^m^ (SBR) , T 
^ 1; b 'J^fcr^yxXDM^ (NBR) , *;v^>y^f;H:^n- 
* (CMC) ^^IS^Jtrll^bT^^Jt LTf£ffl£tL& 0 tlOSt^ 

[0 0 4 0] 
[0 0 4 1] 

mx$>& 0 T;V^-^ A|g-h^f^$tt^IE^^iJJl<7)^{±3. 2-4 

. 0g/cra3«L<, B:flL<ii3. 3-3. 9g/cm3 N tl,jf 
ft<{±3. 4-3. 8g/cm3 D Ig^J» s 4. 0g/cm3^i£t 

«<^?&JK»±1. 3-2. 0g/cm3, ICjffKlil. 4-1. 9g/cm 
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3 , f WiKlil. 5-1. 8 g/cm3 (0FTO^ o ^^3iJJf GO^ri* 

2. o g/cm3^m§ < nm±, ftmmMk%2> 0 

[0 0 4 2] 

> 30-120^ m> $? i Kii50~100// mt?ab 0 , flrSBAS<0«SJi<a 
J¥£ mmfafrmmtz*)) 1-100,* m, #SL<{± 3-7 o ^m-e^a 

[0 0 4 3] 
[0 0 4 4] 

. 5 vj^itt^^t^i, $<bK2. 8v^±tnct^^o Hi 

ffl$^& 0 ^l&^^^lt^V^^AZl^mf&fi, -4 0-1 0 0°Ct)£v> 

[0 0 4 5] 

[0 0 4 6] 
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